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Abstract

The past observation of total solar eclipses (183@9) and the plans for future eclipse in 2001 |
presented in this talk. The results of these evam@gpresented. For the next total solar eclipO61
we assume to organize theexpedition of approximdtlr people to the region of South Africa or
Atlantic Ocean. The scientific experiments are pre.

Introduction

The observation of total solar eclipses by the grofi workers of Observatory Upice has
rather long tradition from 1990 until now, except the 1991 year.
Two groups (situated at villages Markovo and Vayegyserved the solar eclipse on July

22th 1990 on Czukotka (Russia). The several experisngete performed during the 1 minute and 50
second of totality: photography of whilight corona by Mertz refractor of 1800 mm of fodahgth

on black and white film, by 300mm focal length adtjeeon slide film (Markovo) and by MTO 1000
mirror telescope (1100 mm of focal length, slidmfiVayegy).

Total solar eclipse on Novembel31994 was observed on the town Chapecé in Braig.
six-member group realised some experiments duringeitlipse. Except the photography of white
light corona by Mertz telescope (100/1800 mm, B&\¥, the MTO telescope (100/1100 mm, slide
film) we also tried to obtain the pictures of whiight corona with opticamechanical simulation of
radial filter (refractor 60/1200 mm, B&W film, p&at success) and to record the course of all tgtali
phase by fullsky camera (VHSC video camera, partial success). For first timeused the objective
Nikkor of 105 mm of focal length (color film) to teet long helmet streamers far from the solar limb.
The good weather and clear sky allows observati@il 8 minutes and 52 seconds of totality.

Almost one year later we had an opportunity to oles¢he total solar eclipse (October”24
1995) in India. Our small group (two persons onflgcides to observe this event from village
Fateipuhr Sikhri, near of Agra. The length of tiiyabhase was only 50 seconds and we realised only
two experiments photography of whitdight corona by Rubinar mirror telescope (100/16@%) and
Nikkor lens objective (105 mm of focal length). \Wave used slide film on both experiments.

The eclipse on Marcht® 1997 was observed on far east part of Siberiajliage Yerofei

Pavlovich, about 2000 km on east from Irkutsk. Altgh the temperature decreased t8 €7below
zero and the coming atmospheric front threadedldst lthe observation, in the end the expedition
were successful. Due the big chance of failurexpeements owing to low temperatures we realised
only simple experimentsphotography of whitelight corona by telescopes of 500 mm of focal teng
(Rubinar) and 105 mm of focal length (Nikkor). Mover we realised the successful experiment of
photography of solar corona in polarised light @83nm, B&W film).

The February 28, 1998 eclipse was observed by fanember group from catholic mission
Don Bosco, about 70 km far from Maracaibo (Venea)uebeveral experiments were realised during
this 3 minutes and 50 seconds long eclipse: phapdyr of white light corona by telescopes of 1800,
1000, 500 and 105 mm of focal length (black&whskde and color negative films) and record of all
total phase on digital video camera.

The last total solar eclipse in the millennium (Msy 11D, 1999) promised the big
opportunities to observe this interesting evenh@lbig part of totality path going through Europela
Asia. Observatory Upice organised two observatimupgs located in two different places France
and in Romania. Due the bad weather situation tireddian group had split into two subgroups. The
firs one stayed in Romania (Nadlac), the secondhaakemoved back to Hungary, where the weather



was better. Both groups (that means France and ResHangary groups) were equipped with the
same or very similar telescopes (1100 mm, Rubinafl000 mm, Rubinab00 mm, 105 and 135
mm objectives), the same films (color negative $iland B&W films). Moreover, both groups have
used the same range of exposure times. The Rorhlamgary group was in addition equipped with
the telescope of 6 meters of focal length (B&W fil®x18 cm), the widangle objective (50 mm of
focal length) with red filter and with the objeatiwith polarisation filter. The Franggoup tried to
take the digital pictures of solar corona with thigective of 200 mm of focal length and digital
camera. Moreover, both groups were equipped wihvitleorecorders in fulisky settings to pick up
colour changes and fulky view during the eclipse. Unfortunately, the esiment with 6 meters
telescope was unsuccessful due the bad weatheadia®N Furthermore, the Observatory Upice was
coordinator of some Czech observing groups (angrstprofessional and amateur organisations and
individualists), with the some or similar equipménhtarkova and Belik, 1999). The pictures of this
coordinated observation of total solar eclipsewsed to the detection of manifestation shock waves
in solar corona.

More detailed information about technical and gapbyical conditions of above mentioned
expeditions, as well as about the results, oneficaghon Markova et al., 1991, Markova and Belik,
1995, Markova et al., 1996, Markova et. al, 1999rkéva and Belik, 1999.

The list of main experiments, succesfully performed, and/or planned to be realised during next
eclipses

1. Photography of whitdight corona with long focal length objectives (00A800 and 6000 mm)

The aim of these experiments is to detect fainicttires of whitdight corona. We use the black
and white middle sensitive roll films (6x6 cm),ddi and black and white films (24x36 mm)
respectively film sheets (13x18 cm) for 6000 mnesebpe. The used exposure times are 1/1000 s
- 2 s, respectively-B0 s (6m telescope).

2. Photography of whitdight corona the with widangle objectives (500, 300, 135, 105 and 50 mm
of focal length)

The aim of these experiments is to detect lagpde structures of whidleght corona. We use the
black and white, slide and color negative middliesgtese films (24x36 mm). The used exposure
times are 1/1000s2 s.

3. Photography of corona in polarised light (¥60°, -60°)

The aim of this experiment is to get informatiomabdistribution of polarised light in corona. We
use the telescopes of 300 mm of focal length withhlack and white film (24x36 mm and 6x6
cm) of middle sensitivity.

4. Photography of the whitkght corona with opticamechanical simulation of radial filter with
occulting disc

For this experiment we use the telescope of 1200 ghifocal length with the occulting disc
placed in front of objective (literature) and blaaokd white film (6x6 cm) of middle sensitivity.

5. Taking a movie of the eclipse

This experiment, intended for detection of fastraje in solar corona, use the video recorder or
16 mm camera in attachment with long focal objec{id200 mm) to record selected parts of solar
corona. By comparison of individual pictures we Vdolike to detect some fast and faint structural

changes in corona.

6. Taking a movie of all the eclipse by videscorder in fullsky setting
This experiment tries to detect "flying shadowst &me next events during eclipse.

7. Radiocexperiments



These experiments, exploited especially the SEAatggand the signals from raebdacon,
reflected by the ionosphere (which reflectance ddpen immediately solar activity), are focused
mainly to the determination of response of ionosploam vanish of solar activity.

Main purposes and results
1. Structures of whitdight corona

The pictures of whitdight corona obtained with both wigkngle and londgocus objectives on slide,
color and black and white films, allows to detereiboth large and tiny scales structures in the
corona. We use similar redrawing of structuresnfradividual snapshots, as well as complicated
graphical and mathematical methods to obtain metailed resolution. The examples of coronal
structures are shown on Fig. 1.

Fig. 1: Coronal structures obtained during indidteclipses1990999

a) 1990 b) 1994 c) 1995

d) 1997 e) 1998 f) 1999 (digital camera)

2. Specification of shape of whieht corona

We use the method of isodensities to find the valfiellipticity, which indicate the flattening of
corona. Obtained ellipticity well correspondedhwithase of activity of solar cycle (see Tab. I).

Tab. I:

eclipse ellipticity | relative numbe remark
22.7.1990 0,04 143 near the solar maximum
3.11.1994 0,27 34
24.10.1995 0,27 25 near the solar minimum
9.3.1997 0,21 18
26.2.1998 0,22 45
11.8.1999 0,087 52 near the solar maximum
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3. Detection of structural changes in solar corona

The longtime delay between different observation placesn@ltotality path during solar eclipse
allows studying structural changes caused by mowinglasma or shock waves in solar corona
during this (or these) time interval(s). At fisine we tried to find these manifestation on 1994
eclipse, but the first significant results we obé&al during 1995 eclipse. We had an opportunity to
compare timaifferent pictures of solar corona obtained by Emielescopes in India and Thailand.
We found the typical speed of manifestation of ckhwaves in long helmet coronal streamers-150
300 km/s (Belik et al., 1999). Unfortunately, weosld note, that the manifestation of studied event
is very weak and the level of almost all measurdgmeés very close to the instrumental noise. The
example of measurement of decrease of density atbeglong helmet streamer with some
irregularities caused probably by abawentioned effects is shown on Fig. 2. We processuanof
pictures obtained during 1999 eclipse by many eitiped situated along totality path.

Fig. 2: Radial scan along long helmet streametidlAThailand, 1995), where possible irregularities
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4. Research of relations between development of corstnactures and others manifestations of
solar activity.

The aim of this research is focused on relatiortsvden distribution of long helmet streamers and
prominences. As the observations of total soldipges during the cycle of solar activity shows,



distribution of helmet streamers and prominencesyall as their migration toward solar poles and
back, shows similar tendency (Belik et al., 19¥5)hancement of these results with the pictures from
terrestrial and satellite coronographs encouragettieory (Markova et al., 1999). The correlation
between distribution of solar prominences and hebtreamers during solar cycle is shown on Fig. 3.

Fig. 3: Distribution of green corona (a), promioes (b) and helmet streamers during solar cycle
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The examples of “synoptic maps” of coronal stuues, obtained from daily pictures from MK3
coronograph on Mauna Loa, when the annular cutsnarevhole Sun at the hight 0,2 Ro above limb
was made, is shown on Fig. 4.

Fig.4: Examples of “synoptic maps” of coronalstures (long helmet streamers) from 19%®8
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Conclusion

The shown results are rather hopefully, especialgbove mentioned articles 3) and 4). Moreover, as
these research shows, it is necessary to improveomy processing methods (mathematical and
graphical), but also the observation techniquepeg@ally improving of resolution of obtained
pictures). Therefore using of more powerfully Idogus telescopes is recommended.

At last but not least we will continue in reseamhothers manifestation of solar activity and its
influence not only to solar corona but especidByinfluence to the terrestrial neighbourhood.
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